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<130> 
<140> 
<141> 
<160> 
<170> 
.<210> 
<211> 
<212> 
<213> 
<220> 
<223> 
<400> 

gagactcagg ttccgaagtc 
aaatgtactg actactgtga 
agatgaacac agatccccag 
cggagggacc acagacaata 



E 



<110> APPLICANT: Gill, Sarjeet S. 
Ross, Linda S. 

The Regents of the University of California 
<120> TITLE OF INVENTION: Use of Insect Cell Membrane 
Target Sites for Insecticides 
FILE REFERENCE: 02307O- 093800US 
CURRENT APPLICATION NUMBER: US 09/815,923 
CURRENT FILING DATE: 2001-03-23 
NUMBER OF SEQ ID NOS : 20 
SOFTWARE: Pa tent In Ver. 2.1 
SEQ ID NO: 1 
LENGTH: 5554 
TYPE: DNA 

ORGANISM: Manduca sexta 
FEATURE : 

OTHER INFORMATION: vesicular acetylcholine transporter 
SEQUENCE: 1 



Transporters as Novel 



tggaggtgcg 
ggaagatcat 
tgatcgtgcc 
acgaccatgt 
agattatacc 
aagctatagt 
acgatatacc 
gcggtcggag 
ttgctgatac 
caaaggctct 
ttggaggtgc 
tatctttaat 
aagaagcgaa 
atatcgcagt 
ctacaatttc 
tatggctacc 
agaaataccc 
gctgtttcat 
tctgtttcgg 
atgttcggta 
tcgcgtatgc 
ctctgaatct 
ggcacatcta 
cggataaaga 
aaaaccattt 
tggacgccgc 



ggaggtccgg 
cctggtgata 
tatcatcccg 
cgttaccttg 



ctatccgagg 
gcgacgcgag 
cagttagaat 
tggcagaaga 
gagatattat 
gtgtccatag 
gactacttga 
ccgcccatca 



cgcgtcacac catggtcagg 
gcagctcatg ataaaccctt 



catgatgata 
ttacagcatg 
ttcagggctg 
tggaattgcc 
tttgtatcag 
ggatggattc 
ccaaccgaag 
atgtgctgga 
ctcctggatg 
agctttcttc 
acaacaacaa 
tattccgttc 
gatcgcgttg 
cgtttctgtg 
tgtggggccg 
cctaattgct 
cgactttaaa 



ggactcataa 
ttgttcttcg 
gccatgattg 
ctcgcattta 
tttgcgggta 
atgctgctat 
ccagctggca 
gctctcatga 
gaagataact 
ccgcacgttc 
tggctgatgg 
gcgagttcgt 
attgacactg 
tacggaagca 
attatagcag 
ttcagcaacc 
ccatttgaga 



ataccaaacg tacagcatgc 
ggaatattcc aacgtgtctg 
gcagactggc tactcatacg 



cctgttcgtg gacgccgcgt 
gcaacgtaac cagctctaga 
tacacaagta gttaacatgg 
catcatcccc gtcataaacc 
acaggaaccc acctcacaga 
agacaacatg ttgtatatgg 
cgcatgggga gaggcaggct 
caggaccatc ataccgacca 
gggagtgctc ttcgcgtcca 
cttaattgac cgcatagggt 
atcgacctca atattcgcgt 
ccagggagta ggatcggcgt 
ctgaccggtt tactgaagaa agtgagcgct 
taagtttcgg aagccttgta gcgccacctt 
gtttcttatt ctcgctctga 
accaattaaa acgcagatga 
gaaactcctc atggacccgt 
tgctttggct ttcctcgagc 
caattggaag attggcatga 
catcacagta aagatggcaa 
attggcttta gaaggattgt 
catgatacct atttgcggca 
caccctgggt tacctggtcg 
cgctgatata tcatattcat 
cgaagccatt ggcttcactg 
cccagtactt atgtacctca 
tattctcatg tctgacccgc 
gcccgtcaac ggtgaataca 
agcaacgcag gagtcgaatg 
tcagggggat tatcagaact 



gtcgacgagt 
tgtaccatcc 
attaacgtga 
tcgacaactc 
gggagaagat 
cgctgctatt 
ggtatatagg 
gagagggtaa 
actctgcgac 
tctccggtgc 
taatgttcct 
cgaggagtct 



aagaagtacc 
tggtaatgaa 
ctccgatatg 
tgtctaacgc 
tgaccaaaga 
ttggggtaat 
ctgctggtgg 
acaaaatgct 
ctctactgcc 
tctacgcaat 
gagaagtggt 
tcctgtatgc 
acgaagcaaa 
aagatcagag 
gacaagtggc 
accagtcgta 



r 

1 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 
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58 acagccaggc tacgagcagg agtaccagca ccaaccggag tacaaccagc cgcggcagtt 1860 

59 gcctgcccag ccgcagcccg cgcctagcaa tccgttccgc gcaggcacgg cagcggctcc 1920 

60 cgcacccgcg cccgcgccag ccccgcctgc tcccaccatc aagaacccgt tccggcaagg 1980 

61 cttctaaatt ttattcagtg ttgttgtcga tatttttgaa tttacttgtt gtttaattat 2040 

62 aaagttctca ggtaatgcct tcgatcactg agccgcgtca catcggcggc gggtttagtc 2100 

63 tctgttaggt gtctattaga tgtgcttaaa ctgtagttgt gcgagtgatg tacgtagact 2160 

64 caccaggtaa tgtgaacctg ccgggcccta tgtacaccac tccagctgtt ttcttgttga 2220 

65 tcttgtactg ttctaaaact gttatgtctt ctgatatata agtataacaa tgtgtaagta 2280 

66 ataataagaa atatagcggc gtaaatctcg atgtacactc gaaatagaca tgaaattctt 2340 

67 aaagatatat cgtttggggt gtatatagat acattgtata aacgtatata ctggcacacg 2400 

68 attcacgttg cactaggtaa gggcctaaga aatatttatt ggtgaaatct tggcacttac 2460 

69 gggcatttta atgatctcgc ttttgtgtaa cttgatgtga agctacatag gtgcgtggga 2520 

70 catagattgt gggtggaatt tattataatt atattagatg acgtcaagcg ttggacgtgc 2 580 

71 gacagcgacg caggccttgg tgacgtaatc aagtcttcat aaactgcgaa atatcataca 2640 

72 attgctgtgt cactatcgct acgtcattga ctcgacgtta ggactacaaa tggtagtaca 2700 

73 tactacgata taactgatta actatttaaa tgaaagtatc aacatacaaa ttctgactac 2760 

74 aatctatact aagctcagaa ttgtaattat gtatgtgtca ttatattttt agacgtacta 2820 

75 taagatattt cctatgctat atcagcaata ttagtgtacg gcttcataat tattctatat 2880 

76 caatagttgt aggttagtat caacttgtga taagttgcaa ccaagtaacg aaacatatca 2940 

77 ggatcttttg atccacgtaa cttaagttag agtaatgagg taagtgtata agtggtagta 3000 

78 aggccacgtt ttagcttaaa atcaggtaca tcgatttaac gtttggtggg atgatatcgt 3060 
7 9 atttcttgtt tagagtccga aattaacatt atagctactt gcaaaaagta tgactgaaga 3120 

80 atggaaggtt caatatatac taatacatat caaataaaga agaaatgtta tgaaaatgtg 3180 

81 agggaaagaa actataacga tattggaaat ttcgtatgtt aatataactt- atataacaga 3240 

82 atttgtttgt tataaaatct aatgaaagag taaatagtat tagagaatgt ttcaatgata 3300 

83 ttagaattct acaaaaacct actactaatc aactttatat acctccatta ggtaagtaaa 3360 

84 gatctcatcc caccgaaccg tttacaaaac ggaagattca attcaattgt aaagtaattg 3420 

85 tagaagatat cgcgacgagc ccgacatgtc aattgaacga atgtataaag taaaacttta 3480 

86 cgtgtaatat atggatattt aaaattatta tgtacacatt cgtttgaacc acgctggcac 3540 

87 cgcgcggtcg ccaaccgctt tagttcagtg tgatgggtgt cctttcatta gactagagac 3600 

88 aggcaggagg cattgtatct ggtggagacc gtcatgcctg gcgatcagct gtccaagact 3660 

89 gcaccaagtg acaggggtca cgatcctcag cattgaggga aagattagag agagagagag 3720 

90 agagagagat acgccattcc aacatgtaaa gcataacagg tctgtacaag gagagaccca 3780 

91 taatgtttac catgacacat actttgtgtg atacgctaaa tacttctagt cagagtgtag 3840 

92 cggaaagctc aaagttgatg ctcatgacaa aggggtactt ggtgtaacca acattaagta 3900 

93 atgaattggt aatactaact tcaaggatat aagacatgaa tcacgtaatg aataacgatt 3960 

94 caacacttta gaaccgatat .ggatttttct atttatccac tcctgcgaca aggcgtttga 4020 

95 caactggtca tactatattt ttcgttgtcg cactgttagc aagaacatgc acaagatatt 4080 

96 tcagacctgg tttcgcacta aacgtgattg aaacgagaaa tctatttgga tgtttatgaa 4140 

97 aggatattca tcacaaattc ctaaggtcat aaaatttgtg tttggttaag aagaaattta 4200 

98 tacctagcct gcaaagtaca atagcatttg tagttcagac tgtctgcaca tcgtattgtt 4260 

99 tcgcgcactg cacttctaca ttatgattaa tgcgctgatg atcgtcattg agcaattaaa 4320 

100 aaaaaatgaa gtaagaaggg gtccttatta tatatatctc agagcatctt gtcttttttc 4380 

101 tttcaggatg gcagaagtat tataatctta ttcctttttt ttatatcgga aatttattgt 4440 

102 agtgtaaata ttgaagaatt atgatatttt ctccatttat tttctataag gaaatattgt 4500 

103 attataatga tattcctaaa atatttgcat tcatttttaa ataatatata ttaatatcaa 4560 

104 aatcgtgcac acaactaaat gacgaatcta taaacctttt aaacctctga aacaatatta 4620 

105 atgttgaacg ataaatatac aataaaccac gagagcttaa ataagctctg ttataaagcc 4680 

106 accgcactca ctttattgtt tgttgtttaa tatttacctt tccattaaag tcaaagtgta 474 0 
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107 


ctttatattt 


aatgtgatat 


atattttttt 


tatattgctt 


gattgaggta 


gtcagcgcat 


4800 


108 


taagaacctt 


atttctctag 


tgggttccct 


acgatagccg 


tgctgtaatg 


taacaattga 


4860 


109 


cgttaaacgc 


cgttgtataa 


cgaccgttat 


ataacgacgt 


cgctatccta 


gcaacctatg 


4920 


110 


cttagatact 


tttgtatatt 


ttaatatgta 


acctaatttt 


cgcatatttc 


tatattaagg 


4980 


111 


tattttcaac 


atataataat 


gtatattgtg 


taacggactc 


tccgtgtata 


taaggataga 


5040 


112 


gtcaattttc 


ttgtcaaatt 


ctcccgaaat 


tcaattaatt 


agtagtgtgt 


gaagtgtaca 


5100 


113 


agtatgatta 


aggatgtata 


ttgctgtgta 


tattgataag 


ctaaggtata 


tgttgctctg 


5160 


114 


ttctatagcc 


ttaccttcac 


catctattcc 


ggttctatat 


tcggttaaat 


acttcgatta 


5220 


115 


taaatatctg 


ttaccgccta 


gtgttatgtc 


gtaaatctgg 


tgatttaatt 


tttggtattt 


5280 


116 


gtatctaata 


ttgcgtcatt 


ttgctagtgg 


agttttgctt 


cctctcttct 


ctatgttaag 


5340 


117 


gtgtatattt 


ctttaacaat 


caacatacac 


gagcgatgtt 


caggaagtat 


gttgtgattg 


5400 


118 


ggtaacatat 


tctattagta 


tgtgcaatta 


tagtgacgta 


cttattactg 


tatattgtga 


5460 


119 


ttctgttgtg 


aggggaatta 


aaattgacat 


tggtaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


5520 


120 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


aaaa 














5554 


123 


<210> SEQ ID NO 


: 2 




























124 


<211> LENGTH: 619 




























125 


<212> TYPE: 


PRT 






























126 


<213> ORGANISM: 


Manduca 


sexta 




















128 


<220> FEATURE: 






























129 


<223> OTHER 


INFORMATION 


: vesicular < 


acetylcholine transporter 




131 


<400> SEQUENCE: 


2 




























132 


Met 


Ala 


Glu 


Gly 


Pro 


Gin 


Thr 


He 


Trp 


Gin 


Lys 


He 


Asp 


Asn 


Ser 


He 




133 


1 








5 












10 










15 






135 


He 


Pro 


Val 


He 


Asn 


Leu 


Glu 


Val 


Arg 


Glu 


Val 


Arg 


Glu 


He 


Leu 


Trp 




136 








20 












25 










30 








138 


Glu 


Lys 


He 


Gin 


Glu 


Pro 


Thr 


Ser 


Gin 


Arg 


Lys 


He 


He 


Leu 


Val 


He 




139 






35 












40 










45 










141 


Val 


Ser 


He 


Ala 


Leu 


Leu 


Leu 


Asp 


Asn 


Met 


Leu 


Tyr 


Met 


Val 


He 


Val 




142 




50 












55 










60 












144 


Pro 


He 


He 


Pro 


Asp 


Tyr 


Leu 


Arg 


Tyr 


He 


Gly 


Ala 


Trp 


Gly 


Glu 


Ala 




145 


65 










70 










75 










80 




147 


Gly 


Tyr 


Asp 


His 


Val 


Val 


Thr 


Leu 


Pro 


Pro 


He 


Arg 


Glu 


Gly 


Asn 


Arg 




148 










85 












90 










95 






150 


Thr 


He 


He 


Pro 


Thr 


Lys 


He 


He 


Pro 


Ala 


Ser 


His 


His 


Gly 


Gin 


Asp 




151 








100 












105 










110 








153 


Ser 


Ala 


Thr 


Gly 


Val 


Leu 


Phe 


Ala 


Ser 


Lys 


Ala 


He 


Val 


Gin 


Leu 


Met 




154 






115 












120 










125 










156 


He 


Asn 


Pro 


Phe 


Ser 


Gly 


Ala 


Leu 


He 


Asp 


Arg 


He 


Gly 


Tyr 


Asp 


He 




157 




130 












135 










140 












159 


Pro 


Met 


Met 


He 


Gly 


Leu 


He 


He ; 


Met 


Phe 


Leu 


Ser 


Thr 


Ser 


He 


Phe 




160 


145 










150 










155 










160 




162 


Ala 


Cys 


Gly 


Arg 


Ser 


Tyr 


Ser 


Met : 


Leu 


Phe 


Phe 


Ala 


Arg 


Ser 


Leu 


Gin 




163 










165 












170 










175 






165 


Gly 


He 


Gly 


Ser 


Ala 


Phe 


Ala 


Asp 1 


Thr 


Ser 


Gly 


Leu 


Ala 


Met 


He 


Ala 




166 








180 










185 










190 








168 


Asp 


Arg 


Phe 


Thr 


Glu 


Glu 


Ser 


Glu , 


Arg 


Ser 


Lys 


Ala 


Leu 


Gly 


He 


Ala 




169 






195 












200 










205 










171 


Leu 


Ala 


Phe 


He 


Ser 


Phe 


Gly 


Ser : 


Leu 


Val 


Ala 


Pro 


Pro 


Phe 


Gly 


Gly 




172 




210 












215 










220 
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174 Ala Leu Tyr Gin Phe Ala Gly Lys Glu Val Pro Phe Leu lie Leu Ala 

175 225 230 235 240 

177 Leu lie Ser Leu Met Asp Gly Phe Met Leu Leu Leu Val Met Lys Pro 

178 245 250 255 

180 lie Lys Thr Gin Met Lys Glu Ala Asn Gin Pro . Lys Pro Ala Gly Thr 

181 260 265 270 

183 Pro lie Trp Lys Leu Leu Met Asp Pro Tyr lie Ala Val Cys Ala Gly 

184 275 280 285 

186 Ala Leu Met Met Ser Asn Ala Ala Leu Ala Phe Leu Glu Pro Thr lie 

187 290 295 300 

189 Ser Ser Trp Met Glu Asp Asn Leu Thr Lys Asp Asn Trp Lys lie Gly 

190 305 310 315 320 

192 Met lie Trp Leu Pro Ala Phe Phe Pro His Val Leu Gly Val lie lie 

193 325 330 335 

195 Thr Val Lys Met Ala Lys - Lys Tyr Pro Gin Gin Gin Trp Leu Met Ala 

196 340 345 350 

198 Ala Gly Gly Leu Ala Leu Glu Gly Leu Cys Cys Phe lie lie Pro Phe 

199 355 360 365 

201 Ala Ser Ser Tyr Lys Met Leu Met lie Pro lie Cys Gly lie Cys Phe 

202 370 375 380 

204 Gly lie Ala Leu lie Asp Thr Ala Leu Leu Pro Thr Leu Gly Tyr Leu 

205 385 390 395 400 

207 Val Asp Val Arg Tyr Val Ser Val Tyr Gly Ser He Tyr Ala lie Ala 

208 405 410 415 

210 Asp He Ser Tyr Ser Phe Ala Tyr Ala Val Gly Pro He He Ala Gly 

211 420 425 430 

213 Glu Val Val Glu Ala He Gly Phe Thr Ala Leu Asn Leu Leu He Ala 

214 435 440 445 

216 Phe Ser Asn Leu Leu Tyr Ala Pro Val Leu Met Tyr Leu Arg His He 

217 450 455 460 

219 Tyr Asp Phe Lys Pro Phe Glu Asn Glu Ala Asn He Leu Met Ser Asp 

220 465 470 475 480 

222 Pro Pro Asp Lys Glu Tyr Gin Thr Tyr Ser Met Gin Asp Gin Arg Pro 

223 485 490 495 

225 Val Asn Gly Glu Tyr Lys Asn His Leu Glu Tyr Ser Asn Val Ser Gly 

226 500 505 510 

228 Gin Val Ala Ala Thr Gin Glu Ser Asn Val Asp Ala Ala Gin Thr Gly 

229 515 520 525 

231 Tyr Ser Tyr Asp Gin Ser Tyr Gin Gly Asp Tyr Gin Asn Tyr Ser Gin 

232 530 535 540 

234 Ala Thr Ser Arg Ser Thr Ser Thr Asn Arg Ser Thr Thr Ser Arg Gly 

235 545 550 555 560 

237 Ser Cys Leu Pro Ser Arg Ser Pro Arg Leu Ala He Arg Ser Ala Gin 

238 565 570 575 

240 Ala Arg Gin Arg Leu Pro His Pro Arg Pro Arg Gin Pro Arg Leu Leu 

241 580 585 590 

243 Pro Pro Ser Arg Thr Arg Ser Gly Lys Ala Ser Lys Phe Tyr Ser Val 

244 595 600 605 
246 Leu Leu Ser lie Phe Leu Asn Leu Leu Val Val 
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247 610 615 

250 <210> SEQ ID NO: 3 

251 <211> LENGTH: 1764 

252 <212> TYPE: DNA 

253 <213> ORGANISM: Manduca sexta 

255 <220> FEATURE: 

256 <223> OTHER INFORMATION: serotonin transporter 

258 <400> SEQUENCE: 3 

259 atgccgccgt cggacgcgcc gcccgcgccc accgcgccac ctcctgatct tcctgctacc 60 

260 accgctcaga aaagccgttc ggtggtggtg tcgcttacgc cggcgcggca gcgcgagacc 120 

261 tgggcgaaga aggcagagtt cctgctggcg gtggtgggat tcgcagtgga tcttggtaac 180 

262 gtgtggcgat tcccctacat ctgttaccag aatggaggcg gtgcgttcct gatcccgtac 240 

263 tgcgttatgc tgctgtttgg cgggctgccg ctgttcttcc tggaactggc gctgggccag 300 

264 taccaccgct gcggctgcct cactctctgg aaacggatct gccccgcgct taaaggtgtc 360 

265 ggctatgcca tctgcatgat cgacatctac 'atgggcatgt actacaacac gatcatcgga 420 

266 tgggcggtgt attacctgat cgcttctctc gcgtctataa actctgtgct gccatggacc 480 

267 agctgcgaca acgagtggaa cacgccgctg tgcacgccgg tcacctcacc tcagactaat 540 

268 cctaactctt ctacaccggc gaaggagttc ttcgaacgta atgtattgga gcagcacaag 600 

269 tctaacggcc tggatgacat ggggccgatc aagccgtcgc tggctctgtg tgtgttcggg 660 

270 gtctttgtcc tcgtctactt ctccttgtgg aaaggagtca ggagtgctgg caaggtggtg 720 

271 tgggtgacag ctctggcccc gtacgtggtg ctgctgattc tgctggcgag aggcgtcacg 780 

272 cttccaggag cgacggaggg catacgctac taccttaccc cagagtggca caaattgcaa 840 

273 aactctaagg tatggattga cgcggcatcc cagattttct tctcgctcgg tcccgggttc 900 

274 ggaaccctac tggcgctctc cagctacaac aagttcaaca acaactgcta cagggacgcg 960 

275 ctcatcactt cttctatcaa ctgcttgacc agcttccttg ctggtttcgt cattttctcg 1020 

276 gttttggggt acatggcgca cgttcagaac aagagcatcg aggaggttgg cctcgaaggc 1080 

277 cctggactgg tgttcatcgt gtaccccgag gccatcgcca ccatgaccgg ctccgtgttc 1140 

278 tgggccatca tcttcttcct catgcttatt accctgggac ttgacagtac ttttggaggt 1200 

279 cttgaggcag tcaccacggc tctttgcgac gaatatcctc gagtgttagg cagacatcgc 1260 

280 gaagtatttg tggctgtact gcttctgttc atctatattt gcgctctgcc caccaccaca 1320 

281 tacggtggtg tatacctcgt agacctactc aatgtgtatg gccctggatt ggcgattcta 1380 

282 ttcgtggtat ttgctgaggc tgccggcgtg tgctgggtgt atggcgtcga ccggttctct 1440 
gaagatgtga ggaccatgct ggggcacacc cctggatggt tctggaggac ctgttggtct 1500 
tacatcagtc ccgtattctt gctggtgctg ttcgtgttct ccgttctggc acacgaggag 1560 

285 atgctcggcg gggaatacac ctatccctca tggtctatca ccgtaggctg ggtgatgacc 1620 

286 ggcaccaccg tctcgtgcat tcctctttac attatctaca aactgctcat cactcctggc 1680 

287 aattgcatca accgcatcaa gacaatccaa cgtccggaag tgacgtcgat acctccagcg 1740 

288 gactctaccc tatgcaacct gtga 

291 <210> SEQ ID NO: 4 

292 <211> LENGTH: 587 

293 <212> TYPE: PRT 
■294 <213> ORGANISM: Manduca sexta 
2 96 <220> FEATURE: 

297 <223> OTHER INFORMATION: serotonin transporter 

299 <400> SEQUENCE: 4 

300 Met Pro Pro Ser Asp Ala Pro Pro Ala Pro Thr Ala Pro Pro Pro Asp 

301 15 10 15 
303 Leu Pro Ala Thr Thr Ala Gin Lys Ser Arg Ser Val Val Val Ser Leu 



283 
284 



1764 



304 



20 



25 



30 



Use of n and / or Xaa has been detected tn the 
Sequence Listing. Review the Sequence Listing 
to ensure a corresponding explanation is present 
in the <220> to <223> fields of each sequence 
using n or Xaa. 
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VERIFICATION SUMMARY 

PATENT APPLICATION: US/09/815,923 



DATE: 11/13/2001 
TIME: 15:05:13 



L:1523 M:341 W 

L:1551 M:341 W 

L:1584 M:341 W 

L:1627 M:341 W 



Input Set : A:\Uco-938.app 

Output Set: N:\CRF3\11132001\I815923.raw 

(46) "n" or "Xaa" used, for SEQ ID#:17 

(46) "n" or "Xaa" used, for SEQ ID#:18 

(46) "n" or "Xaa" used, for SEQ ID#:19. 

(46) "n" or "Xaa" used, for SEQ ID#:20 
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